Abstract
Asian Americans have disproportionately high prevalence of chronic hepatitis B virus (HBV) infection in the United
States: Asian Americans accounted for nearly half of all persons with chronic HBV infection, whereas they only accounted for 5% of the U.S. total population (Office of Minority Health, 2008; U.S. Census Bureau, n.d.) . Chronic HBV infection contributes to nearly 80% of liver cancer cases (World Health Organization, 1983; Yu, Yuan, Govindarajan, & Ross, 2000) . However, rates of hepatitis B screening and vaccination have been low among Asian Americans Ma, Shive, Toubbeh, Tan, & Wu, 2008; Wu, Lin, So, & Chang, 2007) . Previous studies have identified common factors associated with the low rates, including (a) low awareness or knowledge about HBV infection Ma et al., 2008 ; T. T. Wu et al., 2007) ; (b) limited English fluency and low health literacy (Chang, Nguyen, & So, 2008; Hu, 2008) ; (c) limited access to care (Chang et al., 2008; G. T. Nguyen & Bowman 2007 ; T. T. ; and (d) cultural barriers (i.e., spiritual beliefs and beliefs about Chinese medicine; Coronado et al., 2007; Tran, 2009) . Therefore, culturally and linguistically appropriate education programs are needed for Asian Americans to promote hepatitis B screening and vaccination, and thus reduce the disparity in liver cancer rates (Chen, 2005; Coronado et al., 2007; Hu, 2008; Juon et al., 2008; Kreps & Sparks, 2008; Ma et al., 2008 ; T. T. Nguyen et al., 2010; Wu et al., 2007) .
A photonovel might be a culturally appropriate educational material to promote liver cancer prevention among Asian Americans because it is an educational storybook that incorporates culturally appropriate components, such as photos of faces familiar to the community featured as main characters of the story, daily dialogues used by the community people, and storylines drawn from common life experiences in the community. It has been used as a means of participatory education that maximizes the co-learning experience through active involvement of the target population (Roter, Rudd, Keogh, & Robinson, 2006; Rudd & Comings, 1994) . There is a scarcity of studies that have examined the effectiveness of photonovels in promoting health. Early studies have used the photonovel for health promotion among vulnerable populations and demonstrated its effectiveness in increasing self-efficacy of health promoting behaviors (Dick, Van der Walt, Hoogendoorn, & Tobias, 1996; Roter et al., 2006) . More recently, photonovels have started to be used as a strategy for health promotion among immigrant populations because of potential effectiveness of delivering important health information without using a large amount of text or difficult medical terms (Nimmon, 2007; Quinn, Hauser, Bell-Ellison, Rodriguez, & Frias, 2006) . For example, photonovels (also known as fotonovelas) to promote knowledge and prevention of tuberculosis, dementia, and depression were developed for a Latino population who had limited English proficiency and health literacy. Satisfaction with these educational materials was reported (Cabassa, Molina, & Baron, 2012; Cabrera, Morisky, & Chin, 2002; Velle, Yamada, & Matiella, 2006) .
However, there is a lack of research developing and testing photonovels among Asian Americans. The goal of the current study was to examine whether the degree to which participants found the material to be a culturally appropriate, helpful, good teaching tool was associated with self-efficacy and intention to participate in hepatitis B screening in the next 5 months. Specifically targeting for Chinese, Korean, and Vietnamese Americans, the three photonovels were developed based on focus group findings and rich community input. Rarely done in previous studies, the current study also aimed to quantify the effectiveness of the photonovel in increasing participants' self-efficacy and intention to have a hepatitis B screening. Self-efficacy and intention have been identified as important determinants of health behaviors by the health belief model and the theory of planned behavior (Glanz, Rimer, & Viswanath, 2008) and have been used as predictors for cancer screening (Fang, Ma, Tan, & Chi, 2007; Stewart, Rakowski, & Pasick, 2009 ). Our culturally appropriate education materials were designed to help our study participants increase their intention and self-efficacy to have hepatitis B screening by increasing perceived susceptibility, perceived benefits, motivation to comply, knowledge to overcome perceived barriers, and by providing cue to action.
Method

Formative Research
Eight focus groups were conducted in Chinese, Korean, and Vietnamese American communities in Maryland in 2009 to investigate knowledge, perception, and experience about hepatitis B and liver cancer, and their perceived barriers of prevention. Two focus groups each were conducted in Chinese, Korean, and Vietnamese Americans, and another two focus groups were conducted in English for young English-speaking Asian Americans. Details on the methods of the focus groups and general findings have been reported elsewhere (Philbin, Erby, Lee, & Joun, 2012) . At the end of each focus group, half an hour was devoted to eliciting thoughts about content, design, layout and readability of existing educational materials on hepatitis B and liver cancer prevention. These included English and translated versions of educational brochures developed by academic institutions and pharmaceutical companies.
Common themes emerged across the groups, including low knowledge about the disease, low awareness of risk factors, lack of emphasis on prevention, and limited health insurance coverage. This was done by two investigators by comparing content analysis results in each ethnic group. On the other hand, cultural factors unique to each community shaped their perception of the disease (see "Cultural Elements" in Table 1 ). In commenting on the existing educational brochures, participants were asked to rank the brochures based on how much they had learned from reading them. Plain and succinct language was preferred. Relevance to the target audience was another important attribute of a successful educational brochure; our participants suggested using pictures of Asians and Asian languages on the front cover, and indicating a clear focus on prevention for healthy people as opposed to a focus on patients.
Production of Photonovel
Based on the findings from the focus groups, the research team developed culturally appropriate photonovels for each ethnic group. The storyline was drafted to capture the major issues or concerns of hepatitis B prevention in each ethnic group as revealed in the focus groups. To reinforce the cultural relevance, all actors and actresses were recruited from each community. All pictures were taken at local places such as nail salons, personal residences, schools, parks, and doctor's offices. One Chinese physician, who has been devoted to hepatitis B advocacy and is well known to Asian communities, volunteered to play the doctor for all three photonovels. They were designed for both English and non-English speakers, with the first half of the booklet in Chinese/ Korean/Vietnamese, and the second half in English. "Fact boxes," created to provide readers with more epidemiological and medical information on hepatitis B and liver cancer, were placed throughout the booklet, with a Q&A (question and answer) section at the end. The information was reviewed by a hepatologist. Storylines for each group are presented in Table 1 .
Three photonovels were pilot tested among 30 people, including lay persons from each community, members of our community advisory board, and co-investigators of the project. Pilot testing questions focused on the cultural relevance of the storyline, performance of actors and actresses, understandability of the content, and overall design of the booklet (e.g., size, format, and color). The use of plain language was suggested in the pilot testing, and revisions were made to avoid medical terms and simplify the dialogue; for example, HBsAg (surface antigen) and HBsAb (surface antibody) were replaced by simple terms such as "infected" or "protected." According to the feedback from the pilot testing, storylines and overall design were slightly modified so that they would be better accepted by the community. These culturally appropriate photonovels were developed in English and translated into each Asian language by a bilingual research assistant. Back-translation was conducted by another bilingual research assistant to ensure accuracy. Also, translation quality was reviewed by participants in pilot testing. Since close to 70% of our participants had poor English proficiency, translation was an important key to making the photonovels accessible to all participants.
Process Evaluation
Photonovels were included as one component of our culturally relevant intervention to increase awareness of hepatitis B and liver cancer and encourage screening behavior. The intervention was a randomized community trial targeting Chinese, Korean, and Vietnamese Americans residing in Maryland. The 90-minute intervention program included a PowerPoint presentation, a role play video, and a Q&A session, and was delivered to participants recruited from community-based organizations, language schools, nail salons, grocery markets, and restaurants. At the end of the intervention session, each participant was encouraged to read a photonovel and was informed that we would follow up on their evaluation of the photonovel 1 month later.
Data collection. Participants in the intervention arm received a mailed two-page questionnaire to evaluate the photonovels 1 month after the education program. E-mail reminders were sent to those who had not mailed back the questionnaire after 2 weeks. After another 2 weeks, we made phone calls to those who still had not responded for a phone interview and asked the questionnaire questions by phone. Process evaluation questionnaires were mailed to 441 participants who received the intervention (n = 151, n = 148, and n = 142 for Chinese, Korean, and Vietnamese groups, respectively). In total, 370 (84%) participants responded to the questionnaire, among whom 80.7% responded by mail, 18.8% by telephone interviews, and 0.5% by e-mail. The response rates combining mail, telephone, and e-mail were • A young Chinese couple is about to get married when the bride confesses that she has chronic hepatitis B. The groom is shocked.
• The couple is advised by a family member to see the doctor.
• They find out that the groom is not infected, but needs vaccination.
• Treatment and vaccination information is given to the couple.
• The couple finds out that patients with chronic hepatitis B can live a normal life with proper treatment. They get married happily.
• Stigma of hepatitis B
• Family involvement • Low awareness of hepatitis B and liver cancer prevention Korean • A typical Korean immigrant family lives in the United States. The parents rely heavily on Asian medicine and have wrong beliefs about Western medicine.
• The father is shocked to learn that his brother has liver cancer caused by chronic hepatitis B.
• The son urges his parents to do a screening since they have a family history of hepatitis B and liver cancer.
• It turns out that the father is infected and he gets treatment information.
• Reliance on supplements • Family involvement • Low awareness of risk factors, such as family history Vietnamese • A young immigrant couple runs a nail salon business in the United States.
• The wife is discussing hepatitis B with her aunt, triggered by the news that a celebrity has died from liver cancer.
• The wife thinks it is unlucky to have the conversation.
• She finds out her husband used to live with a roommate who was infected with hepatitis B.
• The couple sees the doctor and finds out the husband is infected.
• Unlucky to talk about the disease • Nail salon workers • Low awareness of transmission of hepatitis B
90.1%, 86.5%, and 74.6% for Chinese, Korean, and Vietnamese groups, respectively. Among the 370 participants who responded to the survey, 347 (94%) indicated that they had read the photonovel and were thus included in our further analysis. (Figure 1 ) Measures. The process evaluation was a 15-item questionnaire translated into Chinese, Korean, and Vietnamese languages. It was developed primarily based on the evaluation questions of the previously developed photonovel by Roter et al. (2006) . It centered on the question "How effective and culturally appropriate was our photonovel as liver cancer educational material targeting Asian Americans." The questions included items such as (a) Do you think that the cancer information presented in the photonovel is helpful? (b) Do you agree the photonovel is written by someone who knows the community? (c) Do you agree that our photonovel is a good teaching tool? (d) After you read the photonovel, are you planning to get hepatitis B screening in the next 5 months? (e) After you read the photonovel, are you confident that you can go for a hepatitis B screening test? The response options for some questions were "yes, no, or not sure"; other questions used a 5-point Likert-type scale from strongly disagree to strongly agree. Additionally,
there was an open-ended question at the end of the instrument to accommodate more comments and feedback from participants.
Outcome variables. Having intention to do the screening was defined as answering "yes" to the question "After you read the photonovel, are you planning to get hepatitis B screening in the next 5 months?" Those who answered other than "yes" or "no" (i.e., do not know, had screening before, infected, etc.) to this item were excluded from the regression analysis for intention. On a 5-point Likert-type scale, having self-efficacy for hepatitis B screening was defined as answering very confident or confident to the question "After you read the photonovel, are you confident that you can go for a hepatitis B screening test?" Those who indicated they had screening before, had antibody or had been infected were excluded from the regression analysis for self-efficacy.
Covariates. The covariates were as follows: age, gender (0 = male, 1 = female), education (0 = <high school, 1 = some college, 2 = college graduates or above), household income (0 = <$10,000, 1 = $10, 000-$29,999, 2 = $30,000-$49,999, 3 = $50,000-$74,999, 4 = $75,000-$99,999, 5 = ≥$100,000) , health insurance coverage (0 = no, 1 = yes), English proficiency (0 = not well, 1 = so-so, 2 = well), ethnicity (0 = Korean, 1 = Chinese, 2 = Vietnamese).
Statistical analysis. Descriptive analysis and chi-square or t tests were conducted to assess and compare sociodemographic characteristics of our respondents. Distribution of response to the survey items was also assessed and compared among three ethnic groups using chi-square tests. Multiple logistic regressions were performed to assess factors associated with self-efficacy and intention to have hepatitis B screening test, adjusting for age, gender, ethnicity, education, income, access to health care, English proficiency, and proportion of life in the United States. Table 2 , our participants had a mean age of 47 years, with slightly more females than males. In general, more than half the participants had college education or more, with Chinese having the highest college graduate proportion and Vietnamese having the lowest. Participants had a wide range of annual household income, with 20% having <$10,000. The majority of participants had health insurance coverage and most of them did not speak English well. On average, they had spent about one third of their life living in the United States.
Results
As shown in
Among the participants who read our photonovel, the majority thought highly of our photonovel across the three ethnic groups (see Table 3 ). The vast majority of participants in all three groups either strongly agreed or agreed that the cancer information in the photonovel was helpful, the story was written by someone who knows the community, and the information was easy to understand. Overall, more than 80% of them thought this photonovel was a good teaching tool. A considerable number of respondents had recommended our photonovel to others: 34% of Koreans, 41% of Chinese, and 62% of Vietnamese. In general, the Vietnamese group rated the photonovel most favorably among the three groups.
After adjusting for age, gender, ethnicity, education, household income, access to health care, English proficiency, and proportion of life in the United States, results from multiple logistic regression showed that favorable evaluation of the photonovel was associated with both having intention and self-efficacy to have a hepatitis B screening in the next 5 months. Compared with those who disagreed that the information provided in the photonovel was helpful, those who agreed were more likely to have intention for screening and have self-efficacy for screening. Those who agreed that the story was written by someone who knows the community were more likely than those who disagreed to have the intention and self-efficacy to get hepatitis B screening. Similarly, those who thought the photonovel was a good teaching tool were more likely to have the intention and self-efficacy to get hepatitis B screening than those who disagreed (see Table 4 ). The associations were stratified by level of education, income, and length of stay in the United States. After excluding participants in control arm, who did not read photonovel or did not respond to photonovel evaluation, who already had hepatitis B screening or already infected/ vaccinated, and who did not answer to the intention question, 235 participants were included in the analysis. Due to the small sample size in some cells, we measured unadjusted associations between the evaluation of photonovel and intention to have a hepatitis B screening in the next 5 months. Participants with lower income (annual household income <$50,000), lower education (high school or less), and shorter length of stay (had lived in the United States <14 years) demonstrated a stronger association between evaluation of photonovel and intention to have the screening than their corresponding counterparts (see Table 5 ). Because of smaller sample size, confidence intervals tended to be wide; however, most of the associations were statistically significant or marginally significant. In the stratified analysis of self-efficacy, because of small sample size (n = 322), confidence intervals tended to be wide, but all the associations were statistically significant. Those who had lower income and education were more likely to have a stronger association between evaluation of photonovel and self-efficacy in having the screening than their corresponding counterparts, except "story is written by someone knows the community". However, those who lived in the United States for 14 years or more were more likely than their counterparts to report having self-efficacy for the screening. Trends of associations were less consistent in selfefficacy compared with intention (see Table 6 ).
Discussion
Results from the current study suggest that the three culturally appropriate photonovels were well received by Chinese, Korean, and Vietnamese Americans in Maryland. The majority thought that the photonovels provided helpful hepatitis B and liver cancer information, were culturally relevant, and easy to understand. In general, they agreed that the photonovel was a good teaching tool. The Vietnamese group viewed the photonovel more favorably than Chinese and Korean groups. We also found that those who rated the Note. OR = odds ratio; 95% CI = 95% confidence interval.
a Participants' missing income information were excluded from the multivariate analysis (missing =7 for intention and missing = 9 for self-efficacy). b Adjusted for age, gender, education, ethnicity, household income, access to health care, English proficiency, and proportion of life in the United States.
photonovel more favorably were more likely to have selfefficacy and intention to have a hepatitis B screening in the next 5 months. Our results further suggest that our photonovels worked better among those who had lower income or lower educational attainment. To the best of our knowledge, this is the first study to develop a culturally appropriate photonovel for hepatitis B and liver cancer prevention and evaluate its effectiveness among Asian Americans. Previous intervention programs that aimed to increase knowledge and awareness of hepatitis B screening and vaccination have used face-to-face individual education (Taylor et al., 2009) , culturally appropriate lectures with or without free screening (Hsu et al., 2007; Taylor et al., 2008) , complete screening and vaccination programs (i.e., 3 For Life; Chang, Sue, Zola, & So, 2009; Hutton, Tan, So, & Brandeau, 2007) , culturally integrated materials in a faith-based program (Juon et al., 2008) , and community coalition with mass media campaign (i.e., San Francisco Hep B Free, the Jade Ribbon Campaign; Bailey et al., 2011; Chao, Chang, Le, et al., 2009 ). Very few of these programs had developed and tested culturally appropriate educational materials that could be replicated and used for future education. Together with screening, vaccination and treatment services, hepatitis B education is important part of a cost-effective hepatitis B prevention program targeting Asian Americans (Hutton et al., 2007) . Promising results from our study suggest that culturally appropriate photonovels may be used alone or in combination with other hepatitis B prevention programs in various Asian American communities to improve knowledge about hepatitis B and increase hepatitis B screening and vaccination.
Previous studies have recommended using photonovels to approach immigrant populations for different health outcomes (Nimmon, 2007; Quinn et al., 2006) . Our study confirmed that culturally appropriate photonovels were effective in increasing self-efficacy and intention to have a hepatitis B screening among multiple Asian American groups. Community-based participatory research strategies, such as storyline developed by people from each ethnic group, having community people playing actors and actresses, using community settings (i.e., nail salon), having stories in both Asian languages and English, and rich community input through community advisory board meetings, enabled our photonovels to have high cultural relevance, and this might partially explain the effectiveness observed in the study and positive feedback from our participants. For example, in the open-ended question in the process evaluation, one participant wrote "This photonovel gave me good Participants' missing income information were excluded from the multivariate analysis (missing = 9).
information about hepatitis B testing and risk. The story is realistic." Readers might see themselves in the photonovel story and feel ownership, which is a major benefit of the photonovel format (Dick et al., 1996; Roter et al., 2006) . Nimmon (2007) , who developed a photonovel for ESL (English as second language)-speaking women, also emphasized the involvement of participants to increase health literacy. Vietnamese participants reported more favorable evaluation of the photonovel overall and this may be due to their relatively low screening or vaccination rate at baseline compared with Chinese and Koreans in our sample, indicating less previous exposure to and more need for hepatitis B prevention knowledge (Strong et al., in press ). Therefore, they might have been more interested in sharing the information with others or find the information more valuable. Furthermore, in our study, Vietnamese participants were less likely to be highly educated than Chinese or Korean participants, and therefore, our photonovel with many pictures and less text might have worked well for them. Other studies have found that picture-based instructions promote better understanding for people with low literacy and low numeracy (Hawley et al., 2008; Houts, Witmer, Egeth, Loscalzo, & Zabora, 2001; Kripalani et al., 2007) and for people with limited English proficiency (Cabassa et al., 2012; Cabrera et al., 2002) .
Though previous studies have used photonovels in vulnerable populations, few had conducted quantitative analysis to evaluate the effectiveness of the products (Nimmon, 2007; Quinn et al., 2006; Roter et al., 2006; Rudd & Comings, 1994) . One important finding from our study was that our photonovels were more effective among Asian Americans with lower socioeconomic status and shorter length of residence in the United States. We used several strategies identified by a formative study as key factors to help the readers understand health educational materials (Estey, 1991) including the readable contents presented in plain language, Q&A at the end of the photonovel to summarize key facts and interact with readers, and use of lots of pictures instead of text in our photonovels. The evaluation of the photonovel confirmed that the understandability level of the contents was appropriate for our target population, and it supports the previous finding that plain language may be a key part of the solution to increase health literacy in people with low health literacy (Stableford & Mettger, 2007) . This might explain the more favorable results observed among participants of low socioeconomic status in our study.
It is important to note that the current study has several limitations and caution is needed when interpreting our results. First, part of our data collection method for process evaluation was different from others: majority of our participants mailed back their responses (80.7%), but 18.8% responded by phone, and 0.5% by e-mail. The results may be different between phone interviews and mail responses due to desirability bias; however, we do not think less than 20% influenced our findings in a major way. Second, given that our target population was a hard-to-reach population group, we did not use probability sampling to recruit participants. Instead, participants were recruited through community organizations and other community channels in Maryland to maximize the outreach of the study. Therefore, the sample in our study might not represent all Asian Americans living in Maryland, and our results may not be generalizable to other Asian populations in the United States or those with different socioeconomic status. Third, the photonovel was used as one component of a hepatitis B prevention program and the photonovel was distributed to participants after a culturally appropriate presentation. Information learned in the presentation might encourage participants to read the photonovel and help them to appreciate the contents more than they would have if they had not been previously exposed to other components of the intervention program.
Implications for Practice
Despite its limitations, our photonovel has been demonstrated to have useful information, to be easily understandable, and culturally relevant, for use as hepatitis B education material for Asian Americans. Also, an association was observed between exposure to photonovel and self-efficacy/ intention among participants to have a hepatitis B screening in near future, particularly among those who had lower socioeconomic status. Our study is among the first to show that the photonovel format may be a good health communication and educational method for Asian Americans to prevent hepatitis B infection and liver cancer. Inclusion of multiple Asian subgroups in Maryland and use of community-based participatory research methods throughout the development phase and intervention phase of the study also made our study unique compared with other similar studies. Findings of our study may provide useful information for other hepatitis B prevention programs targeting immigrant populations in the use of culturally relevant educational materials. Photonovels developed by our research project have been made available on our project website and can be used for hepatitis B prevention education among Chinese, Korean, and Vietnamese Americans living in other areas of the United States.
